Oligonucleotide sequence and composition determined by matrix-assisted laser desorption/ionization.
Molecular weight measurements of several oligonucleotides ranging in size from 12 to 60 bases were performed by matrix-assisted laser desorption/ionization with a time-of-flight mass spectrometer (MALDI-TOF). In each case, the mass accuracy was better than 0.1%. Sequences for two 12-base oligonucleotides and a 24-base oligonucleotide were determined using calf spleen phosphodiesterase to sequentially cleave from the 5' end. A MALDI-TOF spectrum of the digest mixture shortly after the addition of the enzyme produced a characteristic oligonucleotide ladder. Molecular ions in the mass spectrum corresponded to the products of enzymatic cleavage, and the mass differences between these peaks identified the individual nucleotides. The resolution and mass accuracy of MALDI-TOF were sufficient to unambiguously identify the individual nucleotides in the 12- and 24-base strands.